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HUMAN LEUKOCYTES MODULATE TONE IN NCRMAL AND 
ATHEROSCLEROTIC MONKEY ARTERIES IN VITRO: IMPLICATIONS 
FOR VASOSPASM 
Andreas Msooe, J. Antonio G. Lopez, Peter Densen, Barry 
J. Waack, Donald D. Heistad, VA Medical Center and 
University of Iowa, Iowa City, Iowa 
Leukocytes adhere to vascular endothelium and 
accumulate in the wall of atherosclerotic (AS) 
arteries. We have suggested that activated leukocytes 
may contribute to vasospasm. We examined effects of 
human mono- (MONO) and polymorphonuclear (PMN) cells on 
femoral arteries in vitro from hsrmal and AS cynomolgus 
monkeys. In normal arteries, stimulation of MONO 
(n-14) and PMN (n=17) (5 million/ml) with complement 
C5a (0.5,~g/ml) or thrombin (5 U/ml) produced 
contraction of 34 + 8% and 25 + 5% (mean + SE, X of 
maximum response to KCL), respectively. Contraction 
was endothelium-independent. In AS arteries, the 
constrictor response to activated MONO (n=6) and PMN 
(n=7) was similar to normal vessels. Unstimulated 
leukocytes produced minimal vasoconstriction. 
Pretreatment of leukocytes with 10 M indomethacill had 
no effect on vascular responses. 6" retreatment of 
arteries with 1 mM deferoxamine which scavenges 
hydroxyl radicals, but not with 150 U/ml superoxide 
dismutase, significantly impaired constrictor response, 
Supernatant of activated MONO and PMN also produced 
vasoconstriction, by the release of a heat-stable 
factor(s) that can be stored at -28'C. 
: Activated human leukocytes produce 
endothelium-independent contraction in normal and AS 
arteries. Contraction is medIated in part by hydroxyl 
radicals and in part by a stable factor. Thus, 
leukocytes which are found in the vessel wall of 
patients with coronary heart disease may contribute to 
vasospasm by release of at least two vasoconstrictor 
substances. 
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THE EFFECTS OF OXYGEN-DERIVED FREE RADICALS ON 
CORONARY PERMEABILITY AND BLOOD FLOW 
I A. St.&and John Clausen, CardiovascularDivision,Depanment 
of Medicine, IJniversity of Iowa, Iowa City, IA 
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LEUKOTRIENES C4 AND Dg PRODUCE STRONG 
CONTRACTIONS OF DISEASED HUMAN CORONARY 
ARTERIES 
w P. Allea, Adrian H. Chester, Gregory S. O’Neil, Priscilla d. 
Piper, Magdi H. Yacoub, N.H.L.I. Harefield Hospital. Middleseir, 
U.K. 
To assess the effect of leukotrienes in coronary artery disease we 
have examined the effect of leukotrieaes LTC4 and LTD4 on healthy 
and atherosclerotic human epicardial coronary arteries. Experiments 
were conducted on 67 ring segments of coronary arteries from I5 
patients undergoing heart transplantation for ischemic and non- 
ischemic heart disease. Ring segments were suspended in Sml organ 
baths containing a modified Tyrodes solution at 37°C. and gassed 
with 95%02/5%CO2. The potency (ECsO) and the maximum 
response (Emax) to LTC4 
9.84k1.02mN; and for 
were ECsO: I .I liO.O7~10’~M, 
c50: 3.90i0.94x~0’QA, 
Emax: 
6.26i1.07mN. The maximum response of LTC4 and LTD4, 
compared as a percentage of the maximum response elicited by 90 
mh4 potassium chloride was 51.3&3.0% and 35.1i7.4% respectively. In 
contrast, the healthy arteries were either non-responsive or only 
weakly responsive to LTC4 and LTD4 producing a maximum 
response of 1.5&1.23mN, and 0.25&0.16mN, which was equivalent to 
3.2k2.6896 and 0.6t0.37% respectively, of the maximum response 
produced by potassium. (All values p<O.OOl for healthy arteries 
compared to atheromatous arteries). We conclude that. both LTC4 
and LTD4 have a strong preferential contraclile activity on diseased 
coronary arteries compared to healthy vessels. These results suggest 
that leukotrienes C4 and D4 may play a role in the pathophysiology 
of human coronary artery disease. 
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SICKLE ERYTHROCYTES INHIBIT ENDOTHELIUM-DEPENDENT 
RELAXING FACTOR 
, Robert Weinstein, Jeffrey M. Isner, 
Karen Went, St. Elizabeth's Hospital of Boston, Tufts 
University School of Medicine, Boston, MA 
The severe vasoocclusive phenomena in sickle cell 
anemia are felt to be related to interaction between 
sickle erythrocytes (SSRBC) and the endothelium. Intact 
SSRBC and isolated SSRBC membranes (ghosts) inhibit 
vasorelaxation induced by acetylcholine (ACh) in vitro. 
This has not been observed with normal FiBC. To assess 
whether the effect of SSRBC on vasorelaxation is 
endothelium-dependent, 2 nun strips of rabbit aorta were 
mounted isometrically with 2 g tension in Kreb’s 
bicarbocate buffer (37OC, pH17.4, pO2Z500 Tcrr) and 
precontracted with norepinephrine (NE) 1o'OM. 
Relaxations to Ach (10'8-10'7 M), iauprel (10"-3X10-5 
Ml , or nitroglycerin (TNG 10"8-7x10'6 M) were measured 
in the presence and absence of SSRBC or ghosts (final 
hematocrit 0.6-0.8%). Magnitude of relaxation was 
noni.alized against NE-contraction for each strip. SSRBC 
and ghosts inhibited 80% (p=O.OOl) and 40% (p=O.O26) of 
total ACh-induced relaxation respectively versus 21% 
(p<O.OOl) and 15% (p-0.016) of total isuprel relaxation 
respectively and 0% and 7% (p=NS) of total TNG 
relaxation respectively, indicating that the inhibition 
of vasorelaxation was primarily endothelium-dependent. 
Relaxation to B-bromo-c-GMP was not affected. 
Superoxide dismutase (SOD, 1000 U/ml) significantly 
prevented inhibition of Ach relaxation by SSRBC, 
increasing relaxation to 10" M ACh from 7.9 to 35.2% 
(p-0.001). We conclude that inhibition of 
vasoreltiaation by SSRBC and ghosts is primarily 
endothelium-dependent. The reversal of these inhibitory 
effects by 6-bromo-c-GMP and SOD indicates that the 
mechanism is antagonism of endothelium-derived relaxing 
factor (nitric oxide, EDRF). 
